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Seismic response analysis of intake tower under near-fault ground motions with forward

directivity and fling-step effects
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(1. School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China;
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Abstract: This paper examines the influence of near-fault ground motions with different velocity
pulses due to forward directivity and fling-step effects on the seismic responses of intake tower
structure. 30 typical near-fault strong impulsive records in the Chi-Chi earthquake and North
bridge dip-slip earthquake are taken as the input. The structure of intake tower and hoist cham-
ber in actual engineering structure are simplified from the mechanical point of view. MATLAB
program is used for the analysis program seismic response of intake tower, Thirty typical near-
fault ground motion records are input in MATLAB program, with the seismic responses of the in-
take tower obtained. The results show that the acceleration response of hoist chamber is suddenly
changed under near-fault ground motions. The average acceleration responses of the intake tower
are amplified. The amplification action of whipping effect of the near-fault ground motions with
forward directivity and fling-step effects on the hoist chamber whip slightly effect is greater than
the influence of non-pulse ground motions. Near-fault ground motions with forward directivity
pulse effect have the most obvious effect on acceleration amplification of hoist chamber and have
the most maximum section angle of the top of intake tower and hoist chamber. The study shows
that in the three groups of near-fault ground motions, the impact of pulsed ground motions on the
hoist chamber is greater than that of non-velocity pulsed near-fault ground motions. Near-fault

ground motion with the forward directional pulse effect has the greatest effect on the deformation
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of the intake tower.

Key words: near-fault ground motion; intake tower structure; forward-directivity effect; fling-

step effect; seismic response
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Tab.1 Property parameters of three groups of near-fault ground motions
o2 sh £k Wi J= i PGA/‘ PGV/ PGD/em PGV 5 PGA o/
FRAE #E /km EH (emes?) (emes ') Z /s
TCUO051 EW 6.95 D 160 51.53 124.52 0. 27 24.18
1] TCUO054 EW 4, 64 D 146 45. 69 121.47 0.32 23.98
ﬁ‘ﬁ TCU082 EW 4.47 D 226 51. 54 152.35 0.23 23.28
?; TCU102 EW 1. 19 D 304 87.16 163.13 0. 29 14.93
T TCU120 EW 9. 87 C 228 62.58 107.63 0. 28 32.35
e JEN 022 5.43 D 424 106. 22 43.06 0. 26 12.42
i RRS 228 6.50 D 838 166. 05 28.78 0. 20 7.03
H7J( SCE 288 5.19 D 493 74.58 28.69 0.15 7.53
i SCS 052 5.35 D 612 117.45 53.47 0. 20 15. 10
SYL 360 5.30 D 843 129.71 32.68 0.16 5.32
YI{H 427 89. 251 85.578 0.236 16.612
TCU052 NS 1. 84 D 448 220. 64 723.27 (676.90) 0. 50 15.92
TCU052 EW 1. 84 D 356 182. 96 506.73 (—443.10) 0.52 16.78
. TCU065 EW 2.49 D 789 132. 29 194,31 (134.20) 0.17 28.78
{::' TCU067 EW 1.11 D 499 97. 26 186. 16 (102.95) 0. 20 21.71
% TCU068 NS 3.01 D 365 291.94 867.76 (619.30) 0.82 13.21
) TCU068 EW 3.01 D 505 279. 88 709.11 (—567.30) 0. 57 12. 36
ik TCU075 EW 3. 38 D 332 116. 05 171.07 (120.00) 0. 36 26.92
il TCU076 EW 3.17 D 343 69. 29 108. 55 (87.56) 0.21 29.68
TCU087 NS 3.42 C 113 45.20 93.09 (—81.23) 0.41 24.10
TCU128 EW 9.08 144 60. 58 145,39 (118.80) 0.43 19. 20
H{E 389 149. 61 370.544(295. 134) 0.419 20. 866
TCU071 EW 4. 88 D 528 69. 83 170. 60 0.08 24.56
TCU072 EW 7.87 D 476 85.51 223. 86 0.18 21.92
TCU078 EW 8.27 D 442 42.14 98. 88 0.10 25.95
TCU079 EW 10. 95 D 589 64.49 173. 20 0.11 24. 24
?ﬁ TCU089 EW 8.33 C 354 45.43 194. 62 0.13 24.11
E KAT 090 13.42 D 640 37. 84 5.09 0.06 6.57
ik PKC 360 7.26 D 433 51.49 7.21 0.12 9.82
wh SPV 360 8.44 D 939 76.60 14. 95 0.08 8. 20
STC 180 12.09 D 477 61.48 22.06 0.13 10.61
TAR 360 15. 60 D 990 77.62 30. 45 0.08 12. 66
WE 559 61.243 90. 092 0.107 16. 864
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Fig. 1 Typical section of the intake tower
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model of the intake tower and hoist

chamber with near-fault ground motion
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Tab. 2 Magnification acceleration of simplified model of the intake tower and hoist chamber with near-fault ground motion

17 75 A 1) 1 fik o T b o Tt ik
g in R/ T3 JE ik Jon sk B/ T B i K Jin s g/ Fiin s JE i
(me*s %) KEE (me*s %) £ ) (me+s %) KER
Jirt PR AIL 25 003 o B o) iy 49. 062 3. 66 31. 080 3.43 46. 374 3.03
B TOU T B ) i 13.413 9.052 15. 315
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Fig. 6 Mean maximum section angle of
the intake tower and hoist chamber

with near-fault ground motion
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